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ABSTRACT OF THE DISCLOSURE 



Two panel members, preferably with different thickness, 
made of foamed, hardened plastic material, are connected 
together by means of cross members made of metal, whereby 
the connecting flanges of the cross members have small di- 
mensions and are foamed into the panel members with a high 
resistance to be pulled out. Each panel member comprises, 
on the upper side, a plurality of plugs and, on the lower 
side, a plurality of corresponding recesses. Further, there 
is provided an upper sealing rib and a lower sealing groove. 
Thereby, a plurality of formwork components can be sealingly 
assembled to form a shuttering for the erection of a concrete 
wall. Dovetailed grooves at the inner surface of the panel 
members ensure a reliable adhesion of the concrete on the 
panel members. These grooves also serve to receive separating 
members to form a wall termination. 
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A CONCRETE FORMWORK COMPONENT 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to the art of concrete con- 
struction and provides a formwork component for use in 
concrete construction of walls or the like. The formwork 
component is adapted to be connected to a plurality of cor- 
responding formwork components for the formation of a shutte- 
ring. Such components comprise two parallel panel members 
interconnected by transverse cross members, the space bet- 
ween the panels being to be filled with concrete for the 
erection of a wall, e.g. of a building. Finally, the form- 
work components remain at their places and the panei members 
act as an insulating layer on the wall surface. 

Prior Art 

Formwork components of the kind described above are known 
e.g. from the Austrian Patent No. 326*879 and from the 



£ 7> 



1209364 



Swiss Patent No. 519'06~6. However, the voluminous cross mem- 
bers interconnecting the two panel members are embedded in 
relatively large projections provided on the inner surface 
of the two panel members. Thereby, these panel members, made 
of foamed, hardened plastic material, do not have an even, 
flat inner surface at all. The projections cause weakened 
portions in the wall to be erected, which are to be avoided 
in the interest of good fire protection and sufficient 
acoustic insulation, but also in view of the fixing of any 
elements on the finished wall. Furthermore, the static 
strength of such walls is much less than would be theoreti- 
cally possible and the freedom in designing the wall dimen- 
sions is severely limited due to the coarse screening of 
the framework components, rendering it difficult to cut 
individual components to a desired size. 

The aforementioned disadvantages are even more pronounced 
at a formwork component according to Swiss Patent No. 616" 981, 
which comprises integral cross members made of foamed plastic, 
because there will result continuous "holes" in the wall once 
the concrete is filled in and hardened. 

A formwork component according to the Austrian Patent No. 322' 804 
avoid these "holes", but has the disadvantage of providing cross 
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members made of asbestos which have to be cemented to the 
panel members in the tension zone. The reliability and 
durability of such construction is doubtful and there 
remains the problem to cut the component at the desired 
position. Evidently, the formwork component according to 
the last mentioned Austrian Patent is very similar to 
shuttering elements to be assembled on the construction 
site, which is not desirable due to economic reasons. 

OBJECTS OF THE INVENTION 



It is an object of the invention to provide a formwork com- 
ponent of the kind as mentioned hereinbefore which avoids 
the disadvantages cited above, but offers a number of ad- 
vantages in view of construction and use. It is a further 
object 6f the invention to provide a formwork component 
which offers good thermal insulation characteristics by 
using panel members made of a foamed, hardened plastic ma- 
terial like polystyrole or polyurethane, but simultaneously 
avoids the formation of "holes" in the concrete construction 
which are possible passageways for fire, noise and parasites 

Still a further object of the invention is to provide a 
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formwork component for the erection of a concrete wall with 
improved static strength, free of regions with decreased 
thickness, which could present severe problems in fixing 
any auxiliary elements to the wall structure • 

A still further object of the invention is to provide a 
formwork component which guarantees a reliably and durable 
connection between panel members and cross member and which 
offers an improved adhesion between the panel members and 
the concrete. 

A final object of the invention is to provide a formwork 
component offering an improved sealing of the space bet- 
ween the panel members to the outside, thereby preventing 
the penetration of laitance to the outside of the formwork 
component, which could result in the formation of thermal 
bridging. 

SUMMARY OF THE INVENTION 



According to the invention, there is provided a formwork 
component for use in concrete construction adapted to be 
connected to a plurality of corresponding formwork compo- 
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nents for the formation of a shuttering. Each component 
comprises a first and a second panel member made of foamed, 
hardened plastic material, vertically arranged in a prede- 
terminded distance and extending parallel to each other. A 
plurality of vertical cross members extends in right angles 
to the panel members and rigidly connect the first panel 
member to the second panel member. 

Both panel members are provided with substantially flat homo- 
genous surfaces and have equal height and width, whereby the 
height of the vertical cross members is at least over a part 
of the cross-section, less than the height of said panel 
members . 

Due to the homogenous, substantially flat construction of 
the panel members, there are no protrusions or projections 
in the material of the two panel members which could cause 
the formations of "holes" in the concrete wall, enabling 
fire, noise etc. to pass the wall easily. A cross member, 
at least partially fire-resistant and preferably made of 
metal, increases this lack of "holes" and improves the sta- 
tic strength of the wall to be erected. An astonishing 
increase in anchoring force of the cross member may be re- 
alized, if the two end regions comprise a plurality of 
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bracing members extending in right angles from the plane 
of the cross member and preferably being provided on both 
sides of the cross member in a pressure zone of the two 
panel members. This anchoring force may be still further 
increased by providing in the cross members a plurality of 
apertures adjacent to said bracing members, but situated 
closer to the centre of the cross members at least partially 
in a tension zone of the first and second panel members , 
said pressure zone and said tension zone referring to a 
load situation of the formwork component when filled with 
fresh, not yet hardened concrete. A combination of both, 
bracing members and apertures, ensures to reach a very high 
strength and stability of the formwork component structure, 
the size of the cross member in longitudinal direction being 
very small thereby enabling the formwork component to be cut 
at nearly any desired position to prepare a component part 
with the desired size. 

An especially favourable and economical manufacture of the 
cross members may be realized, if the bracing members are 
constituted by parts of the material of the cross member, 
punched out and bent to a right angle out of the plane of 
the cross members. The apertures may be constituted at 
least partially by the openings in the material of the 
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cross members created by punching and bending out said 
bracing members. 

The inner surface of each of the first and second panel 
members preferably is provided with a plurality of ver- 
tical anchoring grooves with dovetailed cross section 
which have equal dimensions and distances one to each 
other. In addition, there may be provided a separating 
member adapted to be inserted between the first and se- 
cond panel member , said separating member having a heigth 
equal to the heigth of the first and second panel members 
and being provided with connecting ribs on two opposite 
faces for a fitting engagement into said dovetailed an- 
choring grooves. Thereby, it is possible to realize a wall 
with a termination exactly at the desired position. A still 
more precise positioning of the separating member and there- 
by of the wall termination may be achieved, if the dovetailed 
anchoring grooves in the first panel member are in staggered 
arrangement relative to the dovetailed anchoring grooves in 
the second panel member. Simultaneously, the connecting ribs 
on the both opposite faces of the separating member are in 
staggered arrangement by the same amount, so that the sepa- 
rating member can be inserted between the first and second 
panel member in a first position and by turning it by 180° 
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in a second position, which differs from said first position 
by a distance corresponding to half of the distance between 
two adjacent anchoring grooves. 

The anchoring grooves offer the further advantage of an im- 
proved adhesion of the concrete on the first and second 
panel members. The concrete enters the dovetailed grooves and 
provides a safe connection between wall and panel members, 
even if the distance between the cross members is relatively 
large. 

With the known components, there is a further problem of 
connecting individual components placed above each other. 
To avoid a displacement also in longitudinal direction, it 
has been proposed to provide ribs and recesses also in 
crosswise direction, as is described in Swiss Patent No, 
616' 981. But the consequence is a quite coarse screening. 
To avoid this disadvantage, the formwork component of the 
present invention comprises on each of the first and second 
panel members and/or on each of the separating members a 
plurality of substantially cylindrical plugs arranged in a 
row preferably on the upper front face and a plurality of 
correspondingly shaped and correspondingly arranged recesses 
on the opposite, preferably lower front face. The recesses 
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on the lower face are less subjected to contamination, and 
the space between the plugs on the upper face can easily 
be kept clean. 

In order to prevent any laitance to penetrate ; the shuttering 
made of a plurality of individual formwork components, there 
may be provided sealing ribs and sealing grooves, as can be 
seen from the drawings, which cooperate and ensure a tight 
connection between adjacent formwork components. Crosswise 
arranged, further sealing grooves are useful in corner 
constructions and they do not have any negative influence 
in constructing a straight wall, as they are sealed by the 
ribs of the adjacent formwork components. 

In some cases, it may be advantagous to provide a thicker, 
outer panel member and a thinner, inner panel member to im- 
prove the thermal insulating characteristic of the wall. 

After all, a relatively fine screening in the order of one 
inch unit screen distance can be realized, or even less, if 
desired. The outer surfaces of the panel members of each 
formwork component may be provided with cutting indices in 
the same screening to assist in cutting the components into 
smaller dimensions and preventing a cross member to be de- 
stroyed in cutting the component. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



In the following, there will be described an embodiment 
of the formwork component according to the invention, with 
reference to the accompanying drawings, in which: 

Fig. 1 shows a perspective view of a formwork component, 

Fig. 2 shows a view on the component of Fig. 1 in the 
direction of arrow II, 

Fig. 3 shows a view on a separating member, 

Fig. 4 shows a schematic, perspective view of the cross 
member, connected to the panel members, 

Fig, 5 shows a partial view of the underside of the 

component of Fig. 1 in the direction of arrow IV, 

Fig. 6 shows an underside view of a separating member, 

Fig. 7 shows a cross section along the line VI - VI in 
Fig. 2, and 
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Fig. 8 shows a partial section along the line VII - VII 
in Fig. 7. 

DESCRIPTION OF A PREFERRED EMBODIMENT 



The formwork component according to Fig. 1 comprises two 
panel members, i.e. a thicker panel member 1, normally at 
the outside of a wall to be constructed, and a thinner pa- 
nel member 2, normally at the inner side of the wall. The 
two panel members are arranged parallel to each other and 
are rigidly connected one to each other by means of steel 
cross members 3. These cross members 3 are foamed into the 
panel members 1 and 2, "which are made of a foamed, hardened 
plastic material. 

As can be seen from Fig. 4, the cross member 3 basically con 
sists of a piece of sheet metal and is equipped on its both 
ends with bracing members 30, generally extending in right 
angles to the plane of the cross member 3. The bracing mem- 
bers 30 are partially punched out of the material of the 
cross member 3 and are bent out of the plane of the cross 
member, whereby apertures 31 are created. These apertures, 
which may be further enlarged after partially punching out 
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the bracing member 30, serve for ensuring a reliable an- 
choring of the cross members 3 in the material of the 
foamed panel members 1 and 2, together with the bracing 
members 30, which have the same purpose. By means of this 
punching process, the bracing members 30 and the cross mem- 
bers 3 in all can be fabricated rationally and nearly 
without any loss of. material. 

Anybody skilled in the art of manufacturing and using such 
formwork components can easily recognize especially from 
Figures 2, 4, 5, 7 and 8, that the bracing members 30 are 
embedded in a pressure zone of the panel members 1 and 2, 
i.e. in a zone which is subjected to a pressure load effec- 
ted by the still fresh, not yet hardened concrete filled 
in the space between the two panel members arranged parallel 
to each other. This pressure load is excerted in longitudinal 
direction of the formwork component. 

In contrary, as can be seen from Fig. 4 and 6, the apertures 
are disposed, at least partially, in a zone which is sub- 
jected to a tension force in the longitudinal direction of 
the component, created again by the concrete filling in it's 
fresh, not yet hardened condition. Thereby it is ensured, 
that the both panel members 1 and 2 are rigidly connected 
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one to each other by the cross members 3 and any creation 
of cracks in the concrete is prevented. 

The cross members 3 are provided with cam-like protrusions 
32 which help in positioning reinforcing steel bars that 
may be required to be included into the concrete wall 
structure. Within the space between the two panel members 
1 and 2, the cross members 3 have a very small height in 
vertical direction, which helps to avoid "holes" in the 
concrete wall structure, and thereby ensures a statically 
stable, very rigid concrete wall to be erected. 

The inner surfaces of the panel members 1 and 2 are equipped 
with a plurality of vertically extending grooves 10 and 20, 
having a dovetailed cross section and being arranged in uni- 
form distance. The grooves 10 on the panel member 1 are in 
staggered arrangement to the grooves 20 on the panel member 
2, the staggered distance corresponding to half of the di- 
stance between two adjacent grooves. A separating member 4, 
adapted to be inserted between the two panel members 1 and 2, 
comprises at its sidwise frontal surfaces ribs 40, which 
correspond in size and shape to the dovetailed grooves 10 
and 20 in the panel members 1 and 2. In a similar manner, as 
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described in connection with the grooves 10 and 20, the ribs 

4 0 on the separating member 4 are in staggered arrangement 
with the possibility to fit the separating member in a first 
position between the two panel members as well as in a second 
position by turning the separating member about 180° , so that 
said second position differs from said first position by a 
longitudinal distance corresponding to half the distance bet- 
ween two adjacent dovetailed grooves. 

Each of the panel members 1 and 2 and each of the separating 
members 4 comprise a plurality of substantially cylindrical 
plugs 5, which are arranged in e.g. two parallel rows on 
the upper, frontal face of the panel members 1, 2 and the 
separating members 4, respectively. The distance between two 
adjacent plugs 5 corresponds to the distance between two ad- 
jacent grooves 10 or 20. On the opposite, lower frontal face 
of the panel members 1, 2 and of the separating members 4, 
respectively, there is provided a plurality of correspondingly 
shaped and correspondingly arranged recesses 50. On placing 
one of the formwork components upon another one, the plugs 

5 of the lower one fit the recesses 50 of the upper one and 
thereby define the exact, relative position of these two 
components. 
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The said upper frontal face of the panel and separating 
members, equipped with said cylindrical plugs, further 
comprises sealing ribs 6 extending from said frontal faces 
to a height less than the heigth of these plugs. The rib 6 
extends between the plugs 5 and thereby interconnects 
each plug 5 with its adjacent ones within a row. The oppo- 
site, lower frontal face of the panel members .1, 2 and the 
separating members 4 comprise a sealing groove 60 crossing 
the said recesses 50 and being intended to sealingly re- 
ceive the said sealing rib 6 of a formwork component placed 
thereupon to seal the gap between adjacent components. In 
this way, a penetration of laitant is effectively prohibited. 

All the aforementioned "structural elements, i.e. the cross 
members 3, the grooves 10 and 20, the plugs 5, the recesses 
50, the sealing ribs 6 and the sealing grooves 60 are arranged 
in a uniform screen, whereby the width of the bracing members 
30 of the cross members 3 is less then the unit screen 
distance. Thereby, it is ensured, that each formwork com- 
ponent may be cut within this unit screen distance, which 
preferably is in the region of one inch or even less, to a 
desired dimension, without the danger, that one of the cross 
members 3 is damaged during cutting operation. To assist this 
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cutting operation, the outer surface of the panel members 
1 and 2 may be provided with cutting indices in the form 
of shallow, longitudinal, vertically and parallelly extending 
grooves 7, which have a uniform, unit screen distance. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A formwork component for use in concrete construction 
adapted to be connected to a plurality of corresponding formwork 
components for the formation of a shuttering, each component 
comprising 

- a first and a second panel member made of foamed, 
hardened plastic material, being vertically arranged 
in a predetermined distance and extending parallel 
to each other, 

- a plurality of vertical cross members extending in 
right angles, to said panel members and rigidly 
connecting said first panel member to said second 
panel member, said vertical cross members having 
on their two end regions a plurality of bracing 
members extending at right angles from the plane of 
said cross members, said bracing members each being 
provided in a compression zone of said first and 
second panel members, said vertical cross members 
defining a plurality of apertures adjacent to said 
bracing members situated toward the centre of said 
cross members and also in a tension zone of said 
first and second panel members, said compression zone 
and said tension zone referring to a load situation 
of the formwork component when filled with fresh, not 
yet hardened concrete, 

- said first and second panel members being provided 
with substantially flat homogenous outer surfaces and 
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having equal height and width, said surfaces having 
recesses and protrusions with depth and height 
measurements respectively substantially less than 
the thickness of said panel, the height of said 
vertical cross members being less than the height 



of said first and second panel members. 

2. A formwork component according to claim 1, wherein said 
vertical cross members are made of metal or of fire-resistant 
material. 

3. A formwork component according to claim 2, wherein said 
bracing members are constituted by parts of the material of 
said cross members punched out and bent to a right angle out 
of the plane of said cross members, and wherein said apertures 
are constituted by the openings in the material of said cross 
members created by punching and bending out said bracing 
members. 

4. A formwork component according to claim 1, wherein the 
inner surface of each of said first and second panel members 
is provided with a plurality of vertical anchoring grooves 
with dovetailed cross section which have equal dimensions and 
distances one to each other. 

5. A formwork component according to claim 4, further 
comprising at least one separating member adapted to be inserted 
between said first and second panel member, said separating 
member having a height equal to the height of said first and 
second panel members and being provided with connecting ribs 

on two opposite faces for a fitting engagement into said dove- 
tailed anchoring grooves. 
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6. A formwork component according to claim 4 or 5, wherein 
said dovetailed anchoring grooves in said first panel member 
are in staggered arrangement relative to said dovetailed anchor- 
ing grooves in said second panel member, and wherein said 
connecting ribs on the both opposite faces of said separating 
member are in staggered arrangement by the same amount, thereby 
enabling said separating member to be inserted between said 
first and second panel member in a first position and by turning 
it by 180° in a second position, which differs from said first 
position by a distance corresponding to half of the distance 
between two adjacent anchoring grooves. 

7. A formwork component according to claim 5, wherein each 
of said first and second panel members and/or each of said 
separating members comprises a plurality of substantially 
cylindrical plugs arranged in at least one row on the upper or 
lower front face and a plurality of correspondingly shaped and 
correspondingly arranged recesses on the opposite, lower or 
upper front face. 

8. A formwork component according to claim 7, wherein said 
upper or lower front face equipped with said at least one row 
of plugs further comprises a sealing rib extending from the 
surface of said front face to a height less than the height of 
said pMgs and interconnecting each of said plugs with the 
adjacent ones of a row, and wherein said opposite, lower or upper 
front face comprises a sealing groove crossing said recesses 

and being adapted to sealingly receive said sealing rib of an 
adjacent formwork component. 

9. A formwork component according to claim 8, wherein said 
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cross members, said anchoring grooves, said plugs, said recesses, 
said sealing ribs and said sealing grooves are arranged in a 
uniform screen at least in the longitudinal direction of the 
formwork component, each of said cross members having a dimension 
in said longitudinal direction which' is less than a unit screen 
distance of said uniform screen. 

10. A formwork component according to claim 9, wherein said 
unit screen distance is one inch, and wherein the outer surfaces 
of said first and second panel members comprises cutting indices 
for cutting the formwork components according to said uniform 
screen. 

11. A formwork component according to claim 1 or 2, wherein 
said first and said second panel members have unequal thickness. 

12. A formwork component for use in concrete construction 
adapted to be connected to a plurality of corresponding formwork 
components for the formation of a shuttering, each component 
comprising 

- a first and a second panel member made of foamed, 
hardened plastic material, being vertically arranged 
in a predetermined distance and extending parallel to 
each other, 

- a plurality of vertical cross members extending in 
right angles to said panel members and rigidly 
connecting said first panel member to said second 
panel member, each of said cross members being made 
of metal material, 

- said first and second panel members being provided 
with substantially flat homogenous surfaces and 
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having equal height and width, said surfaces having 
recesses and protrusions with depth and height 
measurements respectively substantially less than 
the thickness of said panel, and the height of said 
vertical cross members being less than the height of 
said first and second panel members; and 
said vertical cross members are made of sheet metal 
and comprise on their two end regions a plurality of 
bracing members extending in right angles from the 
plane of said cross members and preferably being 
provided on both sides of the cross members in a 
compression zone of said first and second panel 
members, said vertical cross members defining a 
plurality of apertures adjacent to said bracing 
members in a tension zone of said first and second 
panel members, said compression zone and said 
tension zone referring to a load situation of the 
formwork component when filled with fresh, not yet 
hardened concrete. 
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